Electron-ion or electron-atom collisions are usually the dominating decoherence mechanisms limiting the effect of atomic coherence in a plasma of modest to high electron density, unless coherence manifests in a time scale shorter than the collisional time. One such scenario is the cooperative spontaneous emission for an ensemble of coherently excited atoms. The process, termed as "superradiance", was first described by Dicke [1] and experimentally observed by Feld and coworkers [2]. It features an enhanced spontaneous decay rate much greater than that of an isolated single atom.
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In this work [3], we report femto-second absorption spectroscopy measurement of the superradiant decay of helium atoms from 2 3 P to 2 3 S state in a plasma created through optical field ionization. Coherence between levels 2 3 P and 2 3 S is created by a short laser pump pulse resonant with 2 3 S − 2 3 P transition. Evolution of the population on the 2 3 P level is probed with sub-ps temporal resolution by measuring absorption of a short probe pulse resonant with 2 3 P − 3 3 D transition which is sent with a delay. Population decay pattern shows the signature of the superradiant enhancement with a rapid decay component more than three orders of magnitude faster than the single atom decay time at density of atoms in the 2 3 S state on the order of 10 13 cm −3 .
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